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Fig.1 Study area and sampling design for three paddy soil chronosequences
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Table 1 Descriptions of the studied soil profiles

TS E FIH I FPFEAERR Yo Tk iy A El e =i
(a) (°) (m) (%) (g/kg)
PS10 Al o 0 23 1104 13.41£0.30 32.04+1.12 PR P 25 R 4 TE +
PS11 Al B 2530 23 1099 15.27+1.59 31.24+1.17  KBRREENRAE 1
PS12 e T 100~300 36 935 19.82+4.00 21.55+1.71 3w PR AR £
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RCI10 e T0 Tt 0 <6 52 40.20£2.17 13.71£1.17 TR Bkt
RCI1 T %%(Br,amca_ 25100 <6 45 32.94+8.66 14174298 EHEGRAB AN 1
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Fig.2 Chronosequence photos of soil profiles of paddy soils in parent material
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Fig.3 Identification of clay minerals in paddy soil chronosequences
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Fig.4 The XRD characteristic of clay minerals in paddy soil chronosequences
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Fig.5 The triangular map with the three representative clay minerals for paddy soil chronosequences
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Clay Mineral Assemblages and Their Provenance Implications
of Three Paddy Soil Chronosequences

Han Guangzhong'?

(1.College of Geography and Resources Science of Neijiang Normal University, Netjiang 641112, Sichuan, China;
2. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy
of Sciences, Nanjing 210008, Jiangsu, China)

Abstract: Paddy soils (Hydragric Anthrosols) greatly differ from their parent soils and homologous Orthic An-
throsols in physical and chemical properties, owing to their special soil formation processes. This prevented
discriminating their provenance by conventional means. Paddy terraces in the hilly regions of South China are
an example of successively expanding cultivated lands in a sustainable system. Because of their depth, fertility
and ease of irrigation, soils at the bottom of slopes were generally the first to be converted to paddy; as popula-
tion pressure increased, lands upslope were progressively brought into paddy cultivation. Thus, these hillside
terraces, with increasing cultivation age from the top to the bottom of the slopes, form soil chronosequences.
Considering the constraints, three paddy soil chronosequences derived from the main parent materials of the re-
gion in the hilly regions of South China, namely, purple sandy shale (PS), Quaternary red clays (RC) and red
sandstone (RS), were selected to explore the clay mineral assemblages and their provenance implications. The
XRD pattern suggested that kaolinite-like clays were major constituents of the PS soils. Similarly, illite-like,
kaolinite-like and bayeritewere major constituents in the RC soils, and 1.4 nm intergradient minerals, kaolin-
ite-like and bayerite were major constituents in the RS soils. For RC and RS soils, there was little change in the
clay minerals. Long-term paddy cultivation can promote formation of illite-like minerals. In PS soils, the depo-
tassication was strong, accompanied by marked transformation of clay minerals. Kaolinite-like minerals gradu-
ally decreased with paddy cultivation age; by contrast, derivative clay minerals such as secondary chlorite and
halloysite gradually increased. Strong depotassication mainly occurred in the non-clay fractions. The results al-
so indicated the clay minerals of paddy soils mainly followed the feature of their original soils and that their
evolutions could be roughly distinguished based on their constituents. For soils with a low content of K-bear-
ing minerals, there was little change in clay mineralogy. For soils that were abundant in K-bearing minerals, de-
potassication was strong and the change in clay minerals was comparatively remarkable. This result suggests
that the evolution of clay minerals is primarily affected or determined by their original soils derived from dif-
ferent parent materials. In addition, the crystallinity of illite-like minerals would be worse under the long-term
paddy cultivation and periods of artificial submergence with highly activity in hydrolysis might cause the
change of the ordering degree of lattice of clay minerals. However, the projections of main clay minerals for
paddy soils from same parent material centralized in a lesser range and the clay mineral assemblages can re-

flect their parent material sources in paddy soils.

Key words: paddy soils (Hydragric Anthrosols); soil chronosequences; parent materials; clay minerals; prove-

nance



